I. INTRODUCTION
The modeling of Russia's economic growth is mainly based on the use of traditional production functions (PF) with constant parameters [7, 9, 10, 16, [18] [19] [20] [21] . The static CobbDouglas' PF is the most commonly used in modeling [1] . Arrow K. J. , Chenery H. B., Minhas B. S., Solow R. M. developed a PF with a constant elasticity of substitution (CES) in 1961 [2, 3] . However, and this function, like the CobbDouglas PF, allows us to estimate only the average elasticity of factor substitution for the entire period, and not for each year.
To overcome the limitation of the production function with constant parameters, it is necessary to transit to PF with variable parameters that have a variable elasticity of factors substitution [6, 8, 12-15, 17, 22] .
The most difficult problem in modeling of economic growth is the problem of estimating the impact of technical progress on economic growth. The dynamic Tinbergen's PF [1] is based on the hypothesis of the average annual rate of economic growth due to technical progress. To study Russia's economic growth we will consider traditional PF and the modified PF developed by the author with variable technical progress [6, 8, 12-15, 17, 22] .
II. PRODUCTION FUNCTION IN MODELING OF TECHNICAL PROGRESS
Depending on account of the impact of technical progress on economic growth, PF are classified into static and dynamic functions. Cobb-Douglas' production function is an example of a static production function with constant parameters А, α and β [1] :
An example of a dynamic PF is the Tinbergen's PF with constant parameters A, α, β, λ:
The hypothesis of a constant λ average annual rate of economic growth due to technical progress in the Tinbergen's PF is not always valid not only for different economic objects, but even for different periods of the same object.
In fact, due to the influence of technical progress and unaccounted factors parameters in PF are variable:
PF (3) 
Correlation (6) gives the possibility of determining the variable Θt only after estimating the parameters Аt, αt and βt.
Θ0=0.
Correlation (7) of the base year gives the possibility to demonstrate Θt in the form:
If the quantity ΔΘt are constant for the whole analyzed period and are equal to quantity λ, power PF(4) is transformed into Tinbergen's PF (2):
If the quantities ΔΘt=0 for the whole analyzed period, power PF (4) is transformed into Cobb-Douglas' PF(1):
ΔΘ1=ΔΘ2=…=ΔΘt= 0; Θt=ΔΘ1+ ΔΘ2+…+ ΔΘt= λ⋅t= 0⋅t=0.
We consider the method of evaluation of parameters of PF (4).
Differentiating (4) with respect to t, we obtain:
Taking the logarithm (4) and summing both sides of (9), we obtain the following expressions, considering correlation (7):
Excluding the value Θt from (10) and (11), we have: =λνΑ0+α0⋅ +β0⋅ ;
Thus, the parameters A0, α0, β0 of the PF (4) are estimated by the method of least squares from (13) .
In practical calculations, we can use instead of Θt the value of Θt * from (11): Thus, the average annual rate of GDP growth in the Russian economy in 1999-2009 due to the aggregate effect of all the factors considered and unaccounted for within the framework of the modified PF (4) were averaged 1.9%, and 3.3% in the traditional dynamic production function of Tinbergen's PF (2) (table 1, Fig. 1 -3) .
We consider the dynamics of the quantities  * and λ·t for the periods 1999-2009, 1999-2014 and 1990-2014 (see Fig. 1-3) .
The dynamics of Θt * and λt values (see Fig. 1-3) shows that the hypothesis of the average annual rate of economic growth due to technical progress on the whole meet for the periods 1999-2009, 1999-2014. The dynamics of value Θt
*
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does not have a definite trend of decline or growth for for 1990-2014. Therefore, Tinbergen's PF cannot be used for modeling Russia's economic growth in 1990-1994. At the same time, the values of the Tinbergen's PF parameters in 1990-2014 are economically reasonable. This is due to the fact that the choice of an incorrect hypothesis leads to errors in the values of the PF's parameters.
The efficiency of production of the Russian economy in the early 1990s fell sharply. This contradicts the hypothesis of a constant economic growth due to technical progress within the framework of the Tinbergen's PF. Undoubtedly, the violation of the hypothesis of constant economic growth due to technical progress leads to a bias of estimators of the PF's parameters.
The level of production efficiency of the Russian economy in 1994 amounted to 85.0% of the level of production efficiency in 1990 (see Fig. 3 ):
Thus, in 1994, the production efficiency of the Russian economy decreased by an average of 15.0% relative to the level of production efficiency in 1990.
The growth rate of production efficiency in 1995 to the previous year was about 1.5%, and in 1997 to the level of 1996, the production efficiency increased by 2.8%:
As a result of the 1997 crisis, the efficiency of the Russian economy in 1998 decreased by an average of 3.6% compared to 1997: In subsequent years, the production efficiency began to increase, increasing in 2014 by 4.4% compared to 2010:
The calculation accuracy using modified PF (4) is higher than using traditional Tinbergen's PF (2) ( Table 2) . IV. CONCLUSION The author developed method of transformation of a power PF with variable parameters into modified PF.
To evaluate the modified PF the author developed a new approach, based on the assumption that it is necessary to use the equations in absolute values and rates of growth simultaneously.
The traditional approach in estimating the parameters of the PF assumes a separate estimation by the least squares method of the indicated equations, but different estimates of the same parameter are obtained. If the equations in absolute and relative values describe one economic process, then the corresponding values of the parameters of these functions must coincide. And this is possible only when these equations are simultaneously used for evaluating of parameters.
The use of modified PF allowed finding some cyclicity in the dynamics of production efficiency of the Russian economy. For the Russian economy in 1990-2014 the hypothesis of constant economic growth due to technical progress is not fulfilled.
The accuracy of calculations using modified PF is higher than using traditional PF [6, 8, 12-15, 17, 22] .
The developed methodology for studying economic growth with the help of modified PFs not only does not contradict modern methodology, but also complements with new research tools.
